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INOACHUTEJIBHASA 3AIIMCKA

IIpu pa3paboTke TporpaMMbl MO OHOJIOTHH TEOPETHUECKYIO OCHOBY IS
OTpeNeNIeHus] TOAX0J0B K (OPMHUPOBAHUIO COJEpKaHUs Y4eOHOro mpeameTa
«buonorusi» cocraBWIM: KOHIENTyajdbHbie Tnonoxkenus DPIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIeJIed, CoJepKaHus, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUN K YPOBHIO OJATOTOBKH BBIITYCKHUKOB, TTOJIOKEHUSI 00 OOITUX IEAX U
NPUHILMIAX, XapPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
obmero oOpa3oBanuss B Poccuiickoii dexeparuu, a TakkKe IOJOXKEHUS O
crienuduke OMONOTHH, €€ 3HAUYCHUH B TTIO3HAHUU KMBON MPHUPOJLI U 0OecTIeYeHUN
CYIIIECTBOBAaHMsI 4esoBedeckoro obmiectBa. COTJIacHO Ha3BaHHBIM IOJIOKECHHMSIM,
oTpeiesIeHbl OCHOBHBIE ()YHKITUU TTPOTPaMMBbI 110 OHOJIOTHU U €€ CTPYKTYypA.

[Iporpamma 10 Ouosoruu naéT NPEACTABICHHE O IelsiX, 00 oOmei
CTpaTeruy OOYy4YeHHS, BOCHUTAHUS W Pa3BUTHA OOYYAIOIIMXCS CpeICTBaAMU
yaeOHOro mipeamera «buonorus», omnpenenser o00s3aTeNbHOE IPEAMETHOE
colepKaHUE, €ro CTPYKTYpy, pacupelesieHue 0 pas3jaelaM ¢ TeMaw,
PEKOMEHIYEeMYIO TMOCeI0BATeIbHOCTh M3YUEHUsI YUYEOHOro MaTepruaia ¢ yu4éToM
MEXIIPEMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEeIbHOTO
mpoiiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroIuXxcs.

B nporpaMmMe 10 OHOJIOTMM TaKXke YYUTHIBAIOTCS TpeOOBaHMUS K
IJJAHUPYEMbIM JIMYHOCTHBIM, METANPEIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOydyeHus B (OPMHUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-ITIO3HABATEIbLHON
NeATeTbHOCTH/YUeOHbIX JCHCTBUI OOyYaroIIUXCs MO OCBOCHHUIO COAEpKaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uosnorun (10—11 kimaccel, 6a30BbIi ypOBEHB) pean30BaH
OPUHITMIT TIPEEMCTBEHHOCTH B HW3YYE€HUM OHWOJIOTHH, Onarojaps 4deMmy B Hel
IPOCMATPUBAETCS  HAIPABICHHOCTh Ha Pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopmupoBaHuEM €CTECTBEHHO-HAY4YHOTO MHPOBO33pECHU, IIEHHOCTHBIX
OpHMEHTALMH JIMYHOCTH, IKOJOTMYECKOTO MBIIIJIEHUS, MPEACTABICHUN O 3J0POBOM
oOpasze KU3HM W OEpeKHbIM OTHOIICHUEM K OKpY)Kalollel MPHPOTHON cpeje.
[ToaToMy Hapsily ¢ M3ydeHHEM OOIIECOMOJIOTHUECKUX TEOPHM, a TakKe 3HAHUH O
CTPOEHHUHU >KUBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIECCOB B MporpaMMe IO OHOJIOTHHU Y/EJIECHO BHUMAHHE HUCIOJIb30BAHUIO
MOJIyYCHHBIX 3HAHWI B MOBCEIHEBHOM KU3HM I PEUICHUS] TPUKIIAJAHBIX 33/1a4, B
TOM 4YHClie: TPO(PUIAKTUKU HACJIEICTBEHHBIX 3a00JI€BaHHMI YeJIOBEKa, MEIUKO-
IeHETUYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHHUS AKOJIOTUUYECKH
1ejecoo0pa3Horo TOBEASCHUS B OKPYXKAIolIeW MPUPOAHOM cpene, aHaimu3a
BIIMSIHUSL XO3SIMCTBEHHOW MESATENbHOCTH YEJOBEKAa Ha COCTOSIHUE MPUPOJHBIX U
MCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHUE BHUMAaHMUS K MPUKIAJHON HAIIPaBJICHHOCTH
yaeOHOro npeaMera «bHoIOTHS» MPOAMKTOBAHO HEOOXOJMMOCTBIO 0OECIICUEHUS



YCIIOBHH ISl PEIICHUS OJTHOM M3 aKTyaJIbHBIX 3a/Ja4 IIKOJIBHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KOTOopas mpeanonaraeT (HOPMHUPOBaHHE Yy  OOYyYarOIIUXCS
CIIOCOOHOCTH aJIaliTUPOBAThCA K M3MCHCHHSAM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonoruss Ha ypoBHE CpeIHEro ooOImero oOpa30BaHMS 3aHUMAaeT Ba)KHOEC
mecto. OHa oOecrieunBaeT (GOpMUPOBAHHE y OOYYAIOIIMXCS MPEACTABICHUN O
HAyYHOW KapTHHE MHpA, pacIIUpseT W 0000IMacT 3HAHHUSA O KMBOHW MpHUpoje, e
OTJUYHUTEIIBHBIX TPU3HAKaX — ypPOBHEBOW OPraHW3alldd M DBOJIIOIUHU, CO37aET
YCIIOBHS  JUUIsA:  TIO3HAHWS  3aKOHOB  JKMBOW  NPUPOABI,  (HOPMHPOBAHUS
(GYHKIIMOHAIBHOW T'PaMOTHOCTH, HaBBIKOB 3J0pOBOTO M 0e30MMacHOro ooOpasa
’KU3HHU, SKOJOTMUYECKOT0 MBIIIICHHUS, IICHHOCTHOT'O OTHOIICHUS K KMBOU MPUPOJIE
U YCJIOBEKY.

Bonbimoe 3HaueHHe OMOJIOTHS UMEET TAaKXKe JIJIs PEIICHUS BOCITUTATCIIBHBIX U
pa3BHBAIOIIMX  3aJa4  CPEJHEro  oO0Iero  oOpa3oBaHUS,  COLHATU3AINH
oOydarormuxcs. M3ydenune Ouojornu obecredrBacT YCIOBHS IS (DOPMHPOBAHUS
WUHTCIUICKTYaIbHBIX, KOMMYHHKAIMOHHBIX W HMH(MOPMAIMOHHBIX  HABBIKOB,
ACTETHYECKOW KYJIBTYpBI, CIIOCOOCTBYET HWHTETpallid OMOJOTHYCCKUX 3HAHUU C
NPEJICTaBJICHUSIMH U3 JPYTUX YYCOHBIX MPEIMETOB, B YaCTHOCTH, (DU3UKU, XUMHH
u reorpaduu. Ha3BaHHBIC MOJOXKEHHS O MPEJAHA3HAYCHUH YYCOHOrO IMpeaMera
«buosorus» COCTaBWJIM OCHOBY I OIPEJICICHUs IOAXOJ0B K OTOOpY W
CTPYKTYPHPOBAaHHUIO €r0 COJACp)KaHUsSA, TMPEACTABICHHOIO B IIporpamMme 110
OHOJIOTHH.

OtbOop coxmepxanusi ydyeOHOro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIICCTBIIEH C TO3WUIHHA KYJIBTYPOCOOOPA3HOrO TOJX0Ja, B COOTBETCTBHH C
KOTOPBIM OOydYaromuecss AOKHBI OCBOMTH 3HAHUS M YMCHUSA, 3HAYUMBIC IS
dbopmupoBaHus OOIICH KYJIbTYphI, ONPEACIAIONINE aJeKBaTHOE IIOBEIACHHE
YeJIoBEeKa B OKpYXKarolleld NMPHPOIHOW cpejie, BOCTpeOOBaHHBIC B MOBCEIHECBHON
KU3HA M MPAKTHYECKOH JaesTeIbHOCTH. Oco00e MeCTo B 3TOH CHUCTEMe 3HaHWK
3aHMMAIOT 3JIEMEHTBI COJICPIKaHUS, KOTOPBIC CITy>KaT OCHOBOM JIJIsi pOpMUPOBAHUS
NPEJICTaBICHUH O COBPEMEHHON eCTECTBEHHO-HAYYHOW KapTHHE MHUpa |
IICHHOCTHBIX ~ OPHUEHTAlUAX  JHUYHOCTH, CIHOCOOCTBYIOIIMX  T'yMaHHU3aIHH
OMOJIOTMYECKOTO 00pa30BaHMS.

CTpyKTypUpOBaHHE COJEpXKaHUsS Y4COHOro MaTepuajia B NpOrpaMMme II0
OWOJIOTUM OCYINECTBICHO ¢ YYETOM TNPHOPUTETHOIO 3HAYCHUS 3HAHUH 00
OTJIUYHUTEIIBHBIX OCOOCHHOCTSX JKMUBOW MPHUPOBI, O €€ YPOBHEBOH OpraHHM3aIlud U
HBOJIIOIUHU. B COOTBETCTBHH C 3THM B CTPYKType y4eOHOro npeamera «bruoaorusy»
BBIJICJICHBI CICAYIOIINE COAepKaTeIbHbIe TUHUU: «brosorus kak Hayka. MeTo bl
HAy4YyHOTO MO3HaHUA», «KieTka kak Ouosiormueckas cucrema», «OpraHusM Kak



Ouonornyeckas cuctema», «CuctemMa M MHOTO0OOpasWe OpraHUYECKOTO MHpay,
«IBOITFOITHS YKUBOUM MPUPOJIBI», « IKOCHCTEMBI U MIPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens m3yuenus ydeOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHNE  OOYYAOIMUMHCS  3HAaHUSAMH O  CTPYKTYPHO-()YHKIIMOHAJIBLHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOr0 paHra © TNPUOOPETCHHE YMCHHI
UCIIOJIb30BaTh 3TH 3HAHUS JIJII TPAMOTHBIX JICWCTBHH B OTHONICHUU OOBEKTOB
YKUBOU MPHUPOJIBI U PEIICHUS Pa3INIHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTrkeHue eI U3ydeHUs ydeOHoro mpeameTa «buosorus» Ha 0a30BOM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CCAYIONMINX 3a1a4:

OCBOCHHE OOYYAIOIIUMHCS CHUCTEMbI 3HAaHUH O OHMOJIOTHYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUJIaX, CIYKaIIUX OCHOBOU
st GOPMHUPOBAHUS TIPEJICTABIICHUA O €CTECTBCHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAayYHOTO IMO3HAHUS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX JKHBBIX
CHUCTEM pPa3HOr0 YPOBHS OPTaHHM3AIlUH, BBIIAOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIIENOBAHUIX B OMOJIOTHH;

dbopMHpoBaHUE y OOYYAIOIIMUXCS IMO3HABATCIIBHBIX, HMHTE/JICKTYaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B TPOIECCE aHajau3a JaHHBIX O NyTSX Pa3BUTHSI B
OMOJIOTMY HAyYHBIX B3IISJIOB, UACH M TOJIXOJ0B K HM3YYEHHUIO JKHUBBIX CHCTEM
Pa3HOTO YPOBHS OpPraHU3alliy;

CTAaHOBJICHHE Y OOy4YaroIMXCsS OOIIeH KyJabTypbl, (YHKIHOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OLICHUBATH SBJIICHHS OKPYKAIOIIETO
MUpa JKMBOW NPHPOALI HAa OCHOBAHMHM 3HAHWUH M OIBITA, IOJYYEHHBIX IPHU
M3YYCHHH OHOJIOTHH;

dbopmupoBaHUe Yy OOYYAOIIUXCA YMEHHH WUIFOCTPUPOBATh 3HAUYCHHE
OMOJOTMYCCKUX 3HAHWKW B TPAKTUYCCKOW JCATEIBHOCTH 4YeJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHUH U arpOOMOTEXHOJIOTHIA;

BOCIUTaHUEC YOCKIEHHOCTH B BO3MOYXHOCTH ITO3HAHMS YCJIOBEKOM >KHBOM
IPHUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEH, COOTIOICHUS STHICCKUX
HOPM TIPH TIPOBEJCHUN OMOJOTHYSCKUX UCCIICI0OBAHHMIA,

OCO3HAHHME IICHHOCTH OHWOJIOTMYECKUX 3HAHWUW JUIS TIOBBIMICHUS YPOBHSI
HKOJIOTUYECKOM KYJIBTYPBI, JUIsl (POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHUE IPUOOPETEHHBIX 3HAHWI U YMEHUH B MOBCETHEBHOW JKU3HU TSI
OIICHKH TTOCJICJICTBHIA CBOCH JIECSITCIILHOCTH 10 OTHOIIICHUIO K OKPYIKAOIIEH cpeie,
COOCTBEHHOMY 3JI0pOBBbIO, OOOCHOBaHWUE W COOJIIOJICHHE MEp NPOPUIAKTHKH
3a00JIEBaHUM.

B cucreme cpemnero oOmiero ooOpa3oBaHus «buosiorus», m3ydaeMas Ha
0a30BOM YpOBHE, SBIISCTCS 005A3aTE€IbHBIM yYEOHBIM IMPEAMETOM, BXOJSIIHM B
COCTaB MPEIMETHOM 00acTn «ECTeCTBEHHO-HAYYHBIC TPEIMETHIY.



Jlnst u3yuenus OMoJ0THH Ha 0a30BOM YPOBHE CpeJIHETo 0011ero oopa3oBaHus
otBoauTcs 68 yacoB: B 10 kmacce — 34 ygaca (1 gac B Henento), B 11 kmacce — 34
gaca (1 gac B HeIeINI0).



COJEPXAHME OBYYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (¢uiocodueil, ITUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonoruun B (GOpMHPOBAHWM COBPEMEHHOM Hay4dyHOW KapTHUHBI MHpA.
Cucrema OHMOJIOTMYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM IPUPOABI (HaOII0JEHUE, IKCITIEPUMEHT, ONTUCAHUE,
u3MepeHue, Kiaccuukanus, MOJEIMpOBaHUE, CcTaTHCTUYecKas o00paboTka
JAHHBIX).

JdeMoHCcTpanum:

[Toptpetsr: Y. JapBun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u ®@. Kpuk.

Tabnuuel u cxembl: «MeToAbI MO3HAHUS KUBOW TTPUPOIIBI.

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHMe pa3TUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U X OPTraHU3AIUSA.

XKusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otaudue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBIL.

CaolicTBa OMocucTeM U UX pa3zHooOpasue. YPOBHU OpraHu3aii OMOCUCTEM:
MOJICKYJISIDHBIA, ~KJIETOUYHBIM, TKAHEBbIM, OPraHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHI ), OnoChepHBIH.

JdeMoHCcTpanum:

Tabnuuel u cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY, «YPOBHU OpraHU3AINH
KUBOU MIPUPOIBD».

O6opynoBanue: Mmoenb MoJekyisl JJTHK.

Tema 3. XumMuuyecKknii COCTaB U CTPOEHHE KJIETKH.

XHWMHUYECKUA COCTaB KJIETKH. XHWMHWYECKHE HJIEMEHTHI: MaKpOAJIEMEHTHI,
MUKpO3JEMEHTHI. BoJia 1 MUHEpAJIbHBIE BEIIECTBA.

@OyHKUMM BOABI M MHUHEpaNbHBIX BemeCcTB B KieTke. lloxnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune OeIKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OEIKOB.
He3ameHnMble U 3aMEHMMbIE AMUHOKHUCIIOTH. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJEKyNbl (MEepBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBepTUYHAsA CTPYKTypa). XHUMHUYECKHEe CBoicTBa OenkoB. buonoruueckue
(GyHKIMU OCITKOB.



@®epmeHThl — Ouonorumdeckue Katanu3atopbl. CtpoeHue (QepmeHra:
aKTUBHBIA IEHTp, cyOcTpartHas crneuuduyHoctb. KodepmenTsl. Butamunsbl.
Otnnuust GepMEeHTOB OT HEOPTAHMYECKUX KaTaIU3aTOPOB.

YrneBoapl: MoHoOcaxapuabl  (TOK03a, pubo3a U JAe30Kcuprbo3a),
aucaxapupl  (caxaposa, JaKTo3a) M MoJucaxapuibsl (Kpaxmay, TIJIMKOTEH,
1eJuTI0103a). buonorudeckue GyHKIMN YTIE€BOIOB.

Jlunmuasl:  Tpurmuuepunbl, Qocdomunuasl, crepouabl. [uapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buonormdyeckue ¢ynkuuu nunuaoB. CpaBHEHHE
YIJIEBOAOB, OEJIKOB U JIMIHUJIOB KAaK UCTOYHUKOB YHEPTHHU.

Hyxnennossie kucmorel: JIHK w PHK. Hyxmeotuaer — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢ynkiuu JJHK. Ctpoenne u ¢pynkuun PHK.
Bunst PHK. AT®: ctpoenne u GyHKIIHH.

[urtonorusa — Hayka o kietke. KiletouHas Teopusi — mpuMep B3auMOICHCTBHUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. MEeTO/Ibl U3YUYEeHHUS KICTKH.

Knerka xak 1enoctHass >kuBas cuctema. OOmme NpU3HAKA KIETOK:
3aMKHYyTas HapykHasi memOpana, moinekynsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »yKapuoTHYecKas M Tpokapuotudeckas. OcoOEHHOCTH
CTpOeHUsl MpoKapuoThdeckoil kieTku. Kierounas crenka Oaktepuii. CTpoeHHe
DYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTIWYHUS PACTUTEIBHOM, >KUBOTHOM U
IpUOHOMN KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAsl CTEHKA, MITMKOKAIMKC, UX
¢byukuuu. [nazmatuueckas memOpana, e€ cBoiictsa u pynkiuu. [utonnazma u eé
opraousipl. OgHomemOpannbie opranouabl kietku: OIIC, ammapat [Nonmbmxw,
mu30coMbl. [1onyaBTOHOMHBIE OpPraHOMAbBI KJIETKH: MUTOXOHAPUM, TUIACTHBL.
[Ipoucxoxknenue MUTOXOHApUM W TacTua. Bunbl mnactun. HememOpannbie
OpraHOUJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. OYyHKIMY OPraHOUIOB KIETKU. BritoueHus.

Snpo — perynsTopHbiil eHTp kieTku. CTpoeHue siapa: suepHas 000JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. lInelinen, P. Bupxos, JIxk.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Huarpammel:  «Pacnpenenenue XMMHUYECKHX JJIEMEHTOB B  HEKHUBOM
npupoae», «PacnpeneneHne XUuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuuer u cxemsbl: «llepmoanueckas TabiauIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHune MoJIeKyIbl BoJbI», «buocunTes Oenka», «CTpoeHUE MOJIEKYJIIbI OeIKay,
«Ctpoenue pepmenrta», «Hykneunnossie kucnorel. JJHK», «CTtpoeHne mMoieKybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTPOCHUE MKUBOTHOU KIETKHY,
«CTpoeHHE pACTUTENBHON KIETKH», «CTpoeHHne MPOKApUOTUUECKON KIETKHY,
«CTpoeHue sipa KIEeTKN», «YTIeBOAbD, «JIMmuasn.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYyJIOBaHWE MJii MPOBEACHHUS
HAOJIIOIEHU, W3MEpPEHUl, HKCIIEPUMEHTOB, MHUKPOIpENapaThl PaCTUTENbHBIX,
KUBOTHBIX U OAKTEPUATIbHBIX KIETOK.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

JlaGoparopHass pabota Ne 1. «lM3yyeHue KaTaIUTHYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMUIIa3bl UK KaTalasbl)».

JlaGoparopHass pabora Ne 2. «M3ydyeHue CTpoeHUS KIETOK pacTCHUH,
KUBOTHBIX M OAaKTEpHil MOJ MUKPOCKONIOM Ha TOTOBBIX MHKpOIIpenapaTax U ux
OMHCAHUE».

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BelIeCTB, WM METa0oIH3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
TUCCUMWIISIUS (PHEPreTHYeckuii OOMEH) — JIB€ CTOpPOHBI €IMHOIO0 Mpolecca
meTabonuszma. Ponb 3aKOHOB COXpaHEHHUs BEHIECTB M DHEPrUM B TOHUMAHHUU
MeTaboIu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPODHBINA U TeTepoTpodHbIid. Poiib GpepmMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUHU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg a3l (oTocuHre3a. Peakiuu
dbotocunTe3za. IpdekTuBHOCTh hoTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A VIS KU3HU
Ha 3emuie. BriusiHue ycnoBuil cpefibl Ha POTOCHHTE3 M CIIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpPYIoIne OakTepuu. 3HaUeHHe XeMOCHUHTEe3a IS
KU3HU Ha 3emuie.

OHepreTuueckuii oOMeH B KieTke. PacienieHue BelecTB, BBIACICHHE U
aKKyMYJIMpPOBaHHE DSHEPrUM B KIETKE. OJTambl HHEPreTUYecKoro ooOMeHa.
I'mukomus. BpoxkeHne m ero Buabl. KucIopoaHOE OKHCIEHHE, WU KIETOYHOE
JIbIXaHHE. OxkucIuTENhHOE dbochopunupoBanue. D¢ hHeKTUBHOCTH
HHEPreTUYECKOro 0OMEeHa.

Peakniuu wmatpuyHoro cuHrte3a. [eHernueckas wuHbpopmanus u JIHK.
Peanuzanust reHetudeckoil uHopmanuu B KJIeTKe. ['@HETHYECKUM KOJ M €ro
cBoricTBa. Tpanckpumnius — MmatpuuHbiii cuate3 PHK. Tpancnsaius — GuocunTte3
Oenka. Oramnbl TpaHcasiuuu. KoaupoBanue amuHOkucioT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexnetounsie ¢hopmbl xKu3HU — BUpYChl. cTopus otkpeiTus Bupycos (/. U.
WBanoBckuit). OCOOCHHOCTHM CTPOEHHUS U KU3HEHHOTO IHKJIa BHUPYCOB.
bakrepuodaru. bonesnn pacteHui, KUBOTHBIX W 4YEJIOBEKAa, BbHI3bIBAEMbIE
Bupycamu. Bupyc mmmyHoneduiura venoeka (BUY) — Bo3oynurens CIIN]a.



OO6OpaTHass ~ TpaHCKpHUIIUsS, peBepTaza W uHTerpasa. lIpodumaktuka
pacrpoCTpaHeHUsI BUPYCHBIX 3a00JI€BaHHIA.

JdeMoHCcTpanum:

IToptpetsr: H. K. Konsuos, /. Y. MBanosckuii, K. A. Tumupszes.

Tabmunel 1 cxembl: «Tunel uTanus», «Metaboauzm», «MHUTOXOHIPHUSY,
«HepreTudeckuii oOmen», «Ximopormiacty, «Potocuntes», «Ctpoenue JIHK»,
«CtpoeHue u PyHKIIMOHUPOBaHHE reHay, «CuHTe3 0enkay, « 'eHeTHYeCKUl Koy,
«Bupycw», «bakrepuodarn», «Ctpoenune u xu3HeHHbIH muki Bupyca CITN]a,
0aktepuodaray, «Permmukarus [JHK».

O6opynoBanue: moaenu-anmukanuu «Y npoenne JIHK u Tpanckpummmsy»,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHokeHMe M1 MHIUBHUIYAJbHOE PA3BUTHE OPTAHU3MOB.

KieTounslii muki, WIM >KU3HEHHBIM LMK KieTku. WHTepdaza u MUTO3.
[Ipormecchl, mpotekaronue B uHTepdaze. Perumkaius — peakius MaTpUYHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIL.
JIMT1I0M THBIN U TaIUIOUIHBINA XPOMOCOMHBIE Ha0OPBI. XpOMaTHIbI.
[{uToslOrMUECKEe OCHOBBI Pa3MHOXKEHUS W  HWHIUBUIAYAJIbHOTO  pPa3BUTHS
OpPTraHU3MOB.

Henenne kietku — muto3. Ctaguu mutosa. IIpouecchl, mpoucxonasme Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBIC MUTO3A.

[IporpamMmmupyemasi THOCIH KJIETKHA — aIlloMNTO3.

dopMbl pa3MHOKEHUSI OPTaHU3MOB: 0ecrojoe U moyioBoe. Buasl 6ecrnoioro
Pa3MHOKEHMS: JICJICHUE HAJABOE, IIOYKOBAaHUE OJHO- WU MHOTOKJIETOYHBIX,
CIopooOpa3oBaHme, BEreTaTUBHOE pa3MHOKeHHE. MCKyccTBEeHHOE KIIOHMPOBAaHUE
OPraHu3MOB, €0 3HAYEHHUE JJI CEJIEKITUU.

[TomoBoe pasMHOXKEHHUE, €T0 OTIUYHUS OT OECITOJIOTO.

Meito3. Cragum Mmeito3a. IIporecchl, nmpoucxoasiiue Ha CTaausxXx MeHo3a.
[ToBenenne xpomocom B wmeio3e. Kpoccunrosep. buonormueckunii cMbICI U
3HAYCHHE MeHo3a.

I'amerorenes — mporecc oOpa3oBaHUS TIOJIOBBIX KJIETOK Yy JKHBOTHBIX.
[TooBbIe kKene3bl: CeMEHHUKHM M sudHHKA. OOpa3oBaHHWE W Pa3BUTHE ITOJOBBIX
KJIETOK — raMeT (CrepMaTo30Hu, SUIIEKJIeTKa) — CIepMaTOTeHEe3 U OBOTCHE3.
OcoOEHHOCTH CTpOEHHUS SMICKIETOK M crepMaTo30uaoB. OIUIog0TBOPEHUE.
[TapTeHnorenes.

NunuBuayanbHoe pa3BuTHe (OHTOTeHE3). OMOpHOHAIBHOE Ppa3BUTHE
(amOpuorenes). Dtamnbl YMOPUOHAIBLHOTO PAa3BUTHS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOieHue, TacTpyisius, opraHoreHes. IloctaomOpuoHanbHOE pa3BUTHE. THUIIBI
MOCTAIMOPHOHAJIBHOTO PAa3BUTHS: TpsAMOE, HempsMmoe (JTuYuHOuYHOe). BrusHue



Cpeabl Ha Pa3BUTHE OPraHW3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpO/JICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHH, CTAJINU PA3BUTHSL.

JdeMoHCcTpanum:

Tabmumpel u  cxembl: «®DOpMBI Pa3MHOXKEHHS OPraHU3MOB», «J[BoiiHOE
OIUIOJIOTBOPEHUE y LIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacreHuit», «Jlenenue kieTku Oakrepuii», «CTpoeHHE TOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knetounsrii nmukin», «Pemmukauus JHK», «Mutos»,
«Metio3y, «IIpsiMmoe U HenmpsiMoe pa3BUTHEY, «I ameToreHe3 y MJIECKOMUTAIONIUX U
yelioBeKa», « OCHOBHBIE CTaJUM OHTOTCHE3a.

O6opynoBaHue: MHUKPOCKOTI, MMKpPOIpENnapaThl «CniepmMaTo30uasl
MJIEKOTTUTAIOIIET0», «SMIeKIeTka MieKonuTarmero», «Kapuokrnues B KieTKax
KOpeIllKa JIyKa», MarHUTHas MOJeNb-allUIMKaus «JleJeHne KIeTKu», MOJEIb
JIHK, monens meTada3HO XPOMOCOMBI.

JlaGopaTopHblie U NpaKTHYEeCKHEe PadOThI:

JlaGoparopnass pabora Ne 3. «HaOmromeHue mMuUTO3a B KJIETKaX KOHUYMKA
KOpEIlIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopnass pa6ora Ne 4. «M3ydeHwe CTpPOCHHS IOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy».

Tema 6. HacsieqcTBeHHOCTH M1 U3MEHYHUBOCTH OPraHU3MOB.

[IpenmeT u 3a1aun reHEeTUKU. VicTopus pa3zBuTHs T€HETUKUA. POJIb IUTOJIOTUH
U OMOPHUOJIOTHMH B CTAHOBJICHMHM TCHETHKH. BKianm poccuilckux u 3apyOesKHBIX
V4€HBIX B pa3BUTHE TEHETHUKA. MeToabl TEHETUKH (THOPHUIO0JIOTrHYSCKUM,
[ATON€HETUYECKUN, MOJICKYJSIpHO-TeHeTuYecKui). (OCHOBHBIE T'€HETHYECKHUE
noHATHs. ['eHeTndeckas CHMBOJIMKA, UCTOJIb3yeMasi B CXeMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUA MPU3HAKOB, ycTaHOBIEeHHbIE I'. MeHenem.
MonorubpuHoe CKpenMBaHue. 3aKOH €IuHO0-00pa3usi THOPUIO0B TIEPBOTO
nokojeHus. IlpaBuwio poMuHUpOBaHUs. 3aKOH pPaCIICIUICHUS IPU3HAKOB.
I'unoresa ynuctoTel raMeT. [1oJIHOE M HETOJHOE IOMUHUPOBAHHUE.

JlurnOpuHoe  CKpelMBaHWe. 3aKOH  HE3aBUCHMOTO  HAaCJEIOBaHUS
npu3HakoB.  lluTroreHernueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIUBaHMUS.
AHanu3upymoniee ckpemnBanue. Mcnonp30BaHne aHAUTM3UPYIONIETO0 CKPENTUBaHUS
JUTSL OTIpEIeSICHHsI TEHOTUITa OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. Pabora T. Moprana 1o
CLICTUICHHOMY HacCJIeJIOBaHUIO FeHOB. HapylieHue cluemyieHusi TeHOB B Pe3yJibTaTe
KPOCCHHTOBEpA.

XpoMOCOMHasl TEOpHUsI HACIEICTBEHHOCTH. [ eHeTUUeCKHUE KapThl.



I'enetuka nosa. XpoMOCOMHOE ONpPEAEIICHUE 10JIa. AYyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['oMorameTHele W TeTeporaMmeTHele opraHu3mbl. HacnenoBanue
PU3HAKOB, CLEIUICHHBIX C MTOJIOM.

N3meHunBOCTh. BUbl ”3MEHUMBOCTHU: HEHACIIEACTBEHHAS] M HACJIEACTBECHHAS.
Ponrs  cpenpl B HEHAcHEACTBEHHOW  M3MEHYMBOCTU.  XapaKTEpUCTHUKA
MOIU(PUKAIMOHHON N3MEHUMBOCTU. BapualiMoHHBIN psii U BapuallMOHHAsi KpUBasi.
Hopma peakumn npusHaka. KonnuecTBEHHbIE M Kauye€CTBEHHbIE MPU3HAKU M HX
HOopMa peakuuu. CBoiicTBa MOIU(PUKAITMOHHON U3MEHYUBOCTH.

HacnencrBenHnasi, wiM TreHOTHIHMYECKasi, W3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Melo3 U TMOJ0BOM MmpoliecCc — OCHOBa KOMOWHATHUBHOM
M3MEHYMBOCTU. MyTanioHHas n3MeH4YnBOCTh. Kiaccudukanus MyTanuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ mpuuuHbI MyTanuii. MyTareHHbie (pakTopsbl.
3aKOH TOMOJIOTHYECKHUX PSA0B B HacleAcTBEHHON n3meHunBocty H. . BaBunoga.

BHesinepHast HaclieICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorunm uenoBeka. OCHOBHBIE METOAbl TEHETHUKH
YeJIoBeKa: TeHEAIOTMUeCKHi, OJIM3HEIOBBIN, IUTOT€HETUUECKHUH, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETHUECKHU. CoBpemeHHOE ONpeIeJICHHE TE€HOTHUIA:
NOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHUCJIE C MOMOILIBIO
[M[]P-ananu3a. HacnencTBeHHble 3a0o0yieBaHUSI 4YeJOBEKAa: TeHHBIE OO0Je3HHU,
00JIE3HH C HACJEACTBEHHOW MPepacroiioKeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue u reHepaTuBHble MyTanuu. CTBOJNOBBIE KJIETKH. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKH, TPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oomne3Hell. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHUE MEIUIIMHCKON
TeHETHKHU B MIPEJIOTBPAICHUH U JICUEHUU TeHEeTHUECKUX 3a00JIeBaHU YelloBeKa.

JdeMoHCcTpanum:

IToptpetsl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBusos.

Tabmuuet u  cxembl:  «MoOHOrMOpHUIHOE  CKpEUIMBAaHWE W €ro
OUTOTEHETUYECKAs] OCHOBa», «3aKOH pACLICIUICHUS M €ro IUTOTCHETUYECKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpupHoe  CKpeuuBaHue,
«llutonornyeckne  OCHOBBI  AUTHOPUAHOTO  CKpelMBaHUs»,  «Meno3y,
«B3aumoneiicTBe aJUIENbHBIX TE€HOB», «l'€HEeTHYEeCKHEe KapThl pPACTEHUH,
KUBOTHBIX U YeJlOBeKa», «l'eHeThka moya», «3aKOHOMEpPHOCTH HAacleJI0BaHUs,
CUEIJIEHHOTO0 ¢ TmoioMm», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Bumabl
U3MEHUYUBOCTHY, «MoaudukanmoHHas M3MEHUMBOCTh», «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpymni KpoBu», «MyTallMOHHAs U3MEHUYUBOCTDHY.

O6opynoBanue: MojaeNu-anIuIMKauud «MOHOTHOPUAHOE CKpEIIMBaHUEY,
«HenonHnoe nomuHupoBanuey, «Jurnbopunnoe ckpenuBanuey», «llepexpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jpozoduia» (HopMa, MyTanuu
(bopMBI KPBUTLEB M OKPACKH TeTa), repdapuit «I opox MmoceBHON».

JlaGopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGoparopnas pabora Ne 5. «M3yueHuwe pe3yabTaTOB MOHOTHOPHIHOTO H
IUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIIBI HAa TOTOBBIX MUKpOTIpErnapaTax.

JlaGoparopnas pabota Ne 6. «3yuenne MoaupuKarmOHHON U3MEHYHBOCTH,
OCTPOEHHUE BapUALMOHHOIO PsAZla U BAPUALMOHHON KPUBOI.

JlaGoparopnast pa6ora Ne 7. «AHanu3 MyTanuil y apo30(¢uibl Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa M IpOLECC. 3apOXKIECHUE CEIIEKUUU U JOMECTHUKALUS.
Yuyenne H. WM. BaBuioBa o0 T1eHTpaxX TNPOHMCXOXKIEHUS W MHOT000pa3us
KyJIbTYpHBIX pacTeHuil. LIeHTpbl NpOUCXOXKIAEHUS JOMAIIHUX XKUBOTHBIX. Copr,
nopoja, MTaMM.

CoBpeMeHHbIe METOBI CeleKIMU. MacCoBBIi U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIMU pPACTEHUH U KUBOTHBIX. OILIEHKAa SKCTEpbepa. bBINM3KOPOACTBEHHOE
ckpemBanue — UHOpuAMHT. Yucras nuHusA. CKpellMBaHUE YHUCTHIX JUHUH.
['erepo3uc, wnu rubpunHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPHIMHT.
Otnanénnas rtulpuauzanus u e€ ycnexu. VCKyCcCTBEHHBIM MyTareHe3 W
NOJIyYEHUE TOJUILUIOUAOB. [IOCTHMXKEHUsSI CENeKIMU PACTeHHI, >XUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus Kak oOTpacib NPOWU3BOACTBA. ['€HHAs WH)KEHEpHUs. OTalbl
co3nanust pexomOuHanTHOM JIHK wu TpaHcrenHeix opranu3mMoB. Kierounas
uHxeHepus. Kinertounsle KyiabTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEIbCKOXO3MCTBEHHBIX OpPraHU3MOB.

KOJIOTUYECKHE 5 DTUYECKHUE poOJIeMBI. I'MO —  TE€HETHUYECKH
MOAUGUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptperer: H. U. Bauno, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HMBanos.

Tabmumel U cxembl: Kapra «lIeHTpBI NPOUCXOXICHHS W MHOT000pa3us
KyJbTYPHBIX pacTeHui», «llopoasl qoMamHuX >KMBOTHBIX», «CopTa KYyJbTYPHBIX
pacreHuity, «Otnanénnas rudpuauzamnusy», «PadoTel akanemuka M. @. liBaHoBay,
«Ilomummonaus», «OOBEKTH OHOTEeXHONOTHN», «KieTouHble KyJabTypbl U
KJIOHUpOBaHue», «KKoHCTpynpoBaHue u nepeHoc reHOB, XPOMOCOM.

O6opynoBaHue: MYJISDKU TUIOA0B U KOPHEIIOAOB IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repbapuii «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

Okckypeuss «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEeJEKUUH pacTeHUl WU
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, TJIEMEHHYIO bepmy,
COPTOMCTIBITATEBHBIM  Yy4aCTOK, B TEIUIMYHOE XO34WCTBO, JaOOpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIJACC

Tema 1. JBoIIOIHOHHAA OHOJIOTHS.

[IpeanochUIKu BO3HUKHOBEHHUS HBOJIOLMOHHOW TEOpPHUU. DBOJIOLHOHHAS
Teopus U €€ MecTo B OMOJOTMHU. BiusiHue HBONIOIMOHHON TEOpUU HA Pa3BUTHE
OMOJIOTUY U APYTUX HAYK.

CeugerenscTtBa HBONONMHU. [laneoHTONmOrMYecKre: MOCIEAOBATEIBHOCTD
MOSIBJICHUS] BUJOB B MaJC€OHTOJOTUYECKON JIETOMUCHU, TMEpPEeXOaHble (OPMBI.
buoreorpaguyeckue: cxocTBO U paznuuue GayH u (Haop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJICTBA W PAa3NMuUid SMOPHOHOB pa3HBIX BHUIOB
NO03BOHOYHBIX. (CpaBHUTEIIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
pYIMMEHTapHBbIE OpPTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX NyTeH y Bcex
OpraHU3MOB.

OpononmonHas Teopuss Y. JlapBuHa. Ilpeanocbuiki BO3HUKHOBEHUS
JapBUHU3MA. JIBIDKYIIME CHJIBI DBOJIIONUU BHIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHUE TPU OTPAaHUYEHHOCTU PECYPCOB, HEOINPENENEHHAS] W3MEHUYUBOCTb,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBINH O0TOOD).

Cuntetndeckas Teopus 3BoJiroruu (CTD) u e€ 0CHOBHBIE MOJIOKECHHUS.

MukposBomonus. [Tonmynsnusa kak eIMHUIA BUAA U BOJIFOLUU.

JBuxyiue cuibl (hakTOpbl) HBONIONUU BUIOB B MpHUpPOAE. MyTallMOHHBIHI
nporecc ¥ KOMOWHATHUBHASs W3MEHUYMBOCTH. [lomynsiiMOHHBIE BOJHBI U ApEud
reHoB. M30as0us 1 MUrpanusi.

EcrectBennsiit otOb0p — HampaBisoomuid (HakTop SBOIOIUUA. DOpMEI
€CTECTBEHHOTO 0TOOpA.

[IprcnocOONIEHHOCTh OPraHU3MOB Kak pe3yibTaT dBOdIONUU. [Ipumepsr
NPUCTIOCOOJIEHUN Y OpraHu3MOB. ApoMopd03bl U UIHO-aIANTALIHH.

Bun wu  BugooOpazoBanue. Kputepun Buzma. OcHOBHbIE  (QOpPMBI
BUI000pa30BaHusi: reorpaduyeckoe, IKOJIOTHUECKOE.

MakpooaBomonusi. DopMbl  3BOJMONUM:  (puiieTHYecKas, IUBEpreHTHas,
KOHBEpTeHTHasl, mapajuienbHas. HeobpaTuMocTh HBOIIOIUH.

[IpoucxoxaeHne OT HecleUHAIN3UPOBAaHHBIX NMpenkoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAsA pagnalys.

JdeMoHCcTpanum:



IToptpetsr: K. Jlunnueit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkensb, @. Mroiep, A. H. Ceepiios.

Tabnuuel u cxembl: «Pa3BuTHe opraHudeckoro Mupa Ha 3emie, «3apoIbIIIu
NO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOopbOBI  3a
cymiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOTO0OOpasue COpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTamoHnHas
U3MEHUYUBOCTHY», «ApomMopdossr», «Hamoamanranum», «OOmas aereHepanus»,
«/IBmxkymue cwisl 3Bomonun», «Kapra-cxema Mapupyrta nyTtemectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «IIpucrnoco0IeHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe BUI000pa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJIJIEKIHMS HACEKOMBIX C Pa3jIMYHBIMU TUIIAMU OKPACKH,
HaOOp IJIOOB M ceMsAH, KoyuieKuus «[Ipumepsl 3alIUTHBIX MPUCTOCOOTICHUHN Y
KUBOTHBIX», MojeNb «OCHOBHBbIE HAIpaBJICHHUS 3BOJIOLUNY», 00BEMHAS MOJIETh
«CTpoeHHE TOJOBHOIO MO3Tra TO3BOHOYHBIX).

buoreorpadguueckass kapra wwupa, KoJuleKuus «@DOpMBI COXPAHHOCTH
UCKOIMAEMBIX JKMBOTHBIX MW pacTeHWi», wmonenp ammiukanua «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButne HacekoMmoro», «Pa3Butue
JSATYIIKA», MUKporpemnapaT «/Ipo3oduna» (HopMma, myTanuu GOpMbI KPbUILEB U
OKpAaCKH TeJa).

JlaGopaTopHblie U NpaKTHYeCKHEe PadoOThI:

Jlabopatopuass pa6ora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTUYECKOMY
KPUTEPHUION.

JlabopatopHast padorta Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHbIE MpPENCTABICHUS O 3apOKACHUM KU3HU. HayuHble rumoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abuoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIIOIMSI. AOUOTEHHBIH CHUHTE3 OpPraHMYECKHMX BEIIECTB W3 HEOPraHWYECKHX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMUUYECKON 3BOIIOLMU. HayanbHble ATamnbl
ouonornueckoi sposroruu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE IPOTOKJIETKH. llepBble KIETKM W KX HBOJIOLMUS.
@opMHPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3paMm W nepuoaaM. Kartapxei. Apxeickas u
nporepo3oiickass 3pbl. [lameosoiickas spa u €€ mNepuonbl: KeMOpPUHCKUH,
OPJAOBUKCKHH, CHITYPUMUCKUM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o3o0Kckas 3pa ¥ €€ NepruoIibl: TPHACOBBIN, FOPCKUI, MEJIOBOM.

KaiitHo3olickass »3pa ®W €€ TmepuoApl: MAJIECOTCHOBBIM, HEOTCHOBBIM,
AHTPOIIOr€HOBBIN.



XapaKTepUCTUKA KIMMAaTa U TEOJIOTMYECKUX MpoleccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTENIBHOTO M JKMBOTHOTO MHUpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [losIBIIEHME, pacBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMYeCcKOro Mupa Kak OTpakeHue »3BoJoIuu. OCHOBHBIE
CUCTEMATHYECKHE TPYIIbl OPraHU3MOB.

DBOJIOIMS YeIOBEKa. AHTPOIOJIOTUs Kak Hayka. Pa3BuTre npeacTaBieHud o
OPOUCXOKACHUU YeNloBeKa. MeToapl H3ydeHus aHTpororeHeza. (CxoactBa u
pa3iinuus 4eJoBeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHHUE YETTOBEKA.

JIBrxxyniue CUJIBI (pakTops) AHTPOIIOT€HE3A. HacnenctBennas
U3MEHYMBOCTh M  €CTECTBEHHbIH o0TOOp. OOmecTBeHHBIH o00pa3 KHU3HH,
U3rOTOBJIEHUE OPYIUN TPYa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJIUA U BETBH 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbiii, YemoBek mnpsaMoxomdmmi, YenoBek HeaHACPTAIbCKUN, YernoBek
pasymHbIil. Haxonku HCKOMaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHHUSA, 00JIaCThb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckue pacbl. OcCHOBHbIE  OOJbBIIME  pachl:  €BpOIEOUAHAsS
(eBpasmiickasi),  Herpo-aBCTpajJiougHasi  (dPKBaTOpHaJIbHAs),  MOHIOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTbl  MPUCIOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX pac K YCJIOBHUSIM CYHIECTBOBaHUSA. EQMHCTBO 4YEIOBEUYECKHX pac.
Kpuruka pacusma.

JdeMoHCcTpanum:

[Toptpetsr: ®@. Penu, JI. Tlactep, A. N. Onapun, C. Munep, I'. FOpu, Y.
JlapBuH.

Tabmuuel u cxembl: «Bo3HukHoBeHHEe COJIHEUHOUW cucTeMbl», «Pa3BuTHe
opraHnyeckoro mupa», «PacturenpHas KkieTtka», <« KuBOTHas  KieTKay,
«IIpokapuotnueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE AaHATOMUYECKMX YEpT CTPOCHHS 4YEJOBEKAa MU YeIOBEKOOOpPa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa MAJICOHTOJOTMYECKUX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eNloBeKay», «/lpeBHeilmme monm», «peBHue mronm», «llepBbie
COBPEMEHHBIE IO, «HeT0BEYECKUE PACHD).

O6opynoBanue:  myisikun — «lIpoucxoxkaeHue  yenmoBeka»  (OIOCTEHI
aBCTPAJIONUTEKA, MUTEKAHTPOIla, HEaHJepTanblla, KPOMAHbOHLA), CJIENKH WU
N300paKeHUs KaMEHHBIX OpYAMM NepBOOBITHOrO uYejoBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TeoxXpoHoJoTHuYecKass TalOnuna, KoJulekius «Dopmbl
COXPaHHOCTU MCKONAEMBbIX )KMBOTHBIX U PACTCHHIN.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckas padora Ne 1. «M3ydeHne uMCKOMaeMbIX OCTAaTKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLIHSIX).



OKCcKypcusi «IBOJIOLUS OPraHUYECKOro MHupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeqYECKUN My3€eit).

Tema 3. Opranu3mMbl U OKpYysKalolas cpeaa.

DKOJIOTUS KaK HayKa. 3aJa4yd U pa3Aeibl SKOJIOTUU. METOIbl KOJIOTHYECKHUX
UCCIIEN0BAaHNN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIlHAas, OYBEHHAs,
BHYTPUOpPraHW3MEHHAs.

Okonorunyeckue ¢akrtopel. Kinaccuduxamuss 5>KoIOTHYECKUX (PAKTOPOB:
abnotnyeckue, OWMOTHMYECKHE U aHTPOINOTreHHble. JIeHCTBHME HKOIOTMYECKUX
(baKTOpOB Ha OPTAHU3MBI.

AbGuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnennst  OpraHu3MoOB K  JIEWCTBHIO  aOMOTHYECKHX  (DaKTOpOB.
buonornueckre puTMsl.

buotnueckue (baxTopHI. Bungsr OMOTHYECKUX B3aNMO/IENCTBU:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOM03 u ero (opmel. [lapasutusm, kooneparus,
MYTyalau3M, KOMMEHCaJIu3M (KBapTUPAHCTBO, HaXJIEOHUUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJIECHCTBUN JUIsl CYIECTBOBAHUS
OpPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAapAaKTEPUCTUKH momyJsisiiuu. (OCHOBHBIE MOKa3aTelu
NOMYJIALIMK: YHCIEHHOCTb, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTH, IPHUPOCT,
murpanus. J[nHaMuka YuCJIEHHOCTH MONYJISIUUN U €€ PeryJIsaius.

JdeMoHCcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, O. ['ekkens.

Tabmuuel 1 cxembl: kapra «[Ipupomnsie 30ub 3emumy», «Cpenbl oOUTaHUS
opraHu3mMoBy», «®oronepuoauzm», «llonmymamum», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTH NOMYJISIUU HHDY30puu-Tyenbkny, «[lumiessie nemnmy.

JlaGopaTopHblie U NpaKTHYeCKHEe PadoThI:

JlaGoparopnas pabora Ne 3. «Mopdosioruueckre 0COOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlabopatopHas paborta Ne 4. «BnusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KoJeycay.

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTeHun».

Tema 4. CooOmecTBa M 3K0JI0rMYeCKHEe CUCTEMBbI.

CooOmectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OHOIlEHO3a: BUAOBaS,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBsi3u B
OuoIEeHO3E.

Okonoruyeckue cucrembl (3Kocuctemsbl). [loHsitTue 00 »sKocHcTeMe W
ouoreonieHoze. @OYHKIIMOHAIbHbIE KOMIIOHEHTBl 3KOCHUCTEMbBI: TMPOAYLIECHTHI,



KOHCYMEHTBI, peyleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTHH B IKOCHUCTEME.
Tpoduueckue (muiieBble) YpPOBHU HJKOCHUCTEMBI. [luieBble 1€MW W CETH.
OcHOBHBIE TOKa3aTedu HKOCUCTEMBbI: Omomacca, NPOAYKIUS. ODKOJIOTHUECKHE
NUPAMHUIBL:  TPOAYKIUU, YHCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOWYUBOCTD, CAMOpETyJisilius, pa3BuTre. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTeMa XBOWHOTO
WJIH IIUPOKOJIMCTBEHHOIO Jieca.

AHTpPOIIOT€HHBIE  YKOCHUCTEMBI.  ATpOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonoruyeckoe u X034MCTBEHHOE 3HAYEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (aktop ycTounBocTH sKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHoOOpa3us Ha 3emiie.

VYuenune B. U. Bepuanckoro o 6uocdepe. I'panuiipl, coctaB U CTPYKTypa
ouocdeprl. XKuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
ro0abHOM 3KocHucTeMbl. [luHaMuueckoe paBHOBECHE U OOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOreOXMMHYECKUE IIUKIIbI 3JIEMEHTOB (yriepoa,
a30Ta). 30HAbHOCTh OMocdepbl. OCHOBHBIE OUOMBI CYIIIH.

YenoBeuecTBO B OMochepe 3emiin. AHTPOTIOTEHHBIE U3MEHEHUsI B Onocdepe.
['mo6anbHbIE 2KOJIOTHYECKUE TPOOJIEMBI.

CocyiiecTBoBaHHE IPUPOJIBI U YeJI0BEYEeCTRA. Coxpanenue
O6uopa3zHooOpasusi Kak OCHOBa ycToitunBocTu 6uocdepsl. OCHOBa palliOHATBHOTO
VIOpaBJICHUsS TPUPOIHBIMU pecypcaMu U UX HUCIoIb30BaHue. JlocTHkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabnuuel u cxembl: «[lumessie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponubie coobmiectBay, «llenu nuranusy, «IKoJoruyeckas MHPAMUTIAY,
«buocdepa u dyenoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO Jiecay, « DKOocHCcTeMa
XBoMHOrO  Jeca», «buonenos Bomoéma», «Arponeno3», «lIpumepHbie
AHTPOINIOTEHHbIE  BO3JCWCTBUS Ha mOpupoay», «BakHeline HUCTOYHUKHU
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHeiIias cocTaBistonas
ouochepr», «PakTopsl Aerpaganuu mnouBy», «llapaukoBsiii a3ddexT», «DakTopshl
PaIuoOaKTUBHOTO 3arpsisHeHus Ouocdepsl», «OOmas cTpykrypa Ouochepsi»,
«Pacnpoctpanenue xku3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocheps,
«KpyrosopoT yriepona B Ouochepey, «KpyroBopoT azoTa B IpUpoOIe».

O6opynoBanue: Mojaenb-anuinkanus «TunudHble OUOIEHO3bI», TepOapwuii
«PacTtutenbHble co00IIeCTBaY, KoJUIeKuu «buoiienosy, «Bpenurenu BaxKHEUIINX
CEJIbCKOXO3IMCTBEHHBIX ~KYJIbTYp», TepOapum W KOJJICKIMH pacTeHUH W
KUBOTHBIX, MPHUHAAJNIEKAIINE K PA3HBIM HKOJIOTHYECKHMM TpYINaM OHOTO BHUA,



Kpacnas kuura Poccuiickoii ®deneparuu, H300paKeHHS OXPaHIEMBIX BHJIOB
pPacTEHUI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOI'PAMMBI 110
BMOJIOTUN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA3OBAHUIA

Cormacio ®I'OC COO, ycraHaBIMBaIOTCS TpeOOBaHUA K pe3ysibTaTaM
OCBOCHHS  OOY4YalOIIMMHCS MpOorpaMM  CpeJHero oémero oOpa3oBaHHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS mpeameTa «buomorusy»
BBIICJICHBI CJICAYIOIIUE COCTABIISIONINE: OCO3HAHUE OOYYArOITUMHUC POCCHUCKOMN
IPKIAHCKON UJICHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOOMPENCIICHUIO, HaJuYue MOTHUBAIlMM K OOydYeHHIO OHOJIOTHH,
IieJICHANIPaBIEHHOE pa3BUTHE BHYTPEHHUX YOCXKIACHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HMCTOPUYECKUX TPAIUIMK PA3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TPHUCYIIUMH CHCTEME
Ouosioruyeckoro o0Opa3oBaHUs, HAIWYHUE OKOJOTHMUYECKOTO IPABOCO3HAHMS,
CITOCOOHOCTH CTaBUTD LIEJIU U CTPOUTH KU3HEHHBIE TITAHBI.

JlngHOCTHBIE pe3yNbTaThl OCBOSHUsS MpeameTa «buoyorus» TOCTHTarTCs B
€IUHCTBE YYEOHOM M BOCMHUTATEIHHOM JESITEIHPHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUMCKUMH COLIMOKYJIbTYPHBIMHU, UCTOPUUECKUMU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSMHU, MPUHATHIMU B OOIINECTBE MpaBWJIAMH U HOPMaMH
MOBEJICHUS W CIIOCOOCTBYIOT TIpoIleccaM CaMOIIO3HAHUS, CAMOBOCIHUTAaHUS U
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEW TO3UIIMHM JIMYHOCTH, MAaTPUOTU3MA,
YBOKCHHS K 3aKOHY W TMPABOIMOPSAIKY, YEJTOBEKY TpyJa U CTapiieMy MOKOJICHHIO,
B3aMMHOI'O YBa)KCHHS, OEpPEKHOrO0 OTHOIIEHUS K KYyJbTYPHOMY HACJICAWIO U
TpaguIlMsIM MHOTOHAIMOHaIbHOTO Hapoaa Poccuiickoit dexneparuu, npupojae u
OKpY>Karolei cpee.

JlugHOCTHBIE peE3ynbTaThl OCBOEHUS ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTPaskaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOITUXCSl PYKOBOJCTBOBATHLCS
chopMUpPOBAaHHOW BHYTPEHHEHW TMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHUHUCKOTO OOIleCcTBa, pacHIUpeHUe >KU3HEHHOTO
OTBITa U OIbBITA JACATEILHOCTH B MPOIECCE pealn3allid OCHOBHBIX HaIpaBJICHUN
BOCITUTATEIbHOM IEATEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:k1aHCKOT0 BOCIIMTAHMS:

c(hOopMHUPOBAHHOCTD IPaKAAHCKOM MO3UIIMH 00YJaIOMIerocss Kak akKTUBHOTO U

OTBETCTBEHHOT'O WJICHA POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX TpaB U OOs3aHHOCTEH, YyBaKEHHE
3aKOHA U MPaBOIOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAEATEIBbHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEAENATh COOCTBEHHYIO TMO3HIMI0 MO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XU3HU U OOBICHITH €€;

YMEHHUE YYUTHIBATH B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C pa3HbIMU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM TIOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOJHEHHUS
y4eOHBIX, TO3HABaTEIbHBIX M HCCIIENOBATENbCKUX 3a7a4, YBaKHUTEIBHOTO
OTHOIIEHHS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh pOCCUICKOI IPaKIaHCKOMN UIECHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHUS K CBOEMY Hapoly, UyBCTBA OTBETCTBEHHOCTU IEpeN
Ponunol, ropmoctu 3a cBOM Kpau, CBOXO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHHE K IPUPOJHOMY HACHEAUIO U MAMSATHUKAM MPUPOIBI,
NOCTHKEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAQJ POCCHHCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHEe OWOJOTMH, TOHMMAaHUS 3HAUYC€HHs OWMOJOTMU B TO3HAHUHM 3aKOHOB
IPUPOJIbI, B KU3HU YEJIOBEKA M COBPEMEHHOI0 00IIEeCTBa;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)XKeHHIO M 3amute OTedecTBa,
OTBETCTBEHHOCTH 32 €TI0 CyNbO0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUIICKOTO HAPOA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OILIEHMBATh CHUTYallMI0 U TMPUHUMATHh OCO3HAHHBIE pEIICHUS,
OPUEHTHPYSACHh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJMTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TPUHATHS LIEHHOCTEH CEMEHHOM JKHU3HU B COOTBETCTBUU C
TpaguuusaMu HapozioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

ACTETHYECKOE OTHOIIEHWE K MUPY, BKIIIOYas 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, 0OIIECTBEHHBIX OTHOIICHHIA;



NOHUMAaHHE 3MOLIMOHAIBHOTO BO3/IEMCTBHUSA KUBOW NPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PA3HBIX BUJIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBJISATH Ka4€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢pusuyeckoro BOCNUTAHUA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI U
IMOIMOHAJIBHOIO 0JIAarONmOJIyYHs:

NOHMMAaHWEe U peanu3anus 370poBoro u 0Oe3omacHoro oOpaza >KU3HU
(3mopoBoe  muTaHWE, COOJIOJICHWE TUTMEHWYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, peryspHas Quznyeckas
aKTUBHOCTB), OEpekKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

NOHMMAHHUE IIEHHOCTU TMpPaBWI HWHAUBUAYAJBbHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEJIEHUS B CUTYAIUAX, YIPOKAIOIIKX 3/JOPOBbIO U KU3HU JIIOJIEH;

OCO3HAHME TOCJEACTBUN U HENPUATHS BPEAHBIX NPUBBIYEK (YHOTpEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPY/Y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JESTEIBHOCTH TEXHOJOTMYECKOW M COLMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBINIOJIHSTh TAKYIO A€ TEIbHOCTD;

MHTEpEC K paziuyHbiM cepaMm MpoecCHOHAIBHON AESITeNIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccun MW Pearu30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU JKU3HU;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIlIeCTBOBAHHUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOM KYyIbTYpbl: NPHOOPETEHHE OIbITa
IUIAHUPOBAHUSA TMOCTYIIKOB M OLEHKM HUX BO3MOXHBIX TIOCIEACTBUN IS
OKpY’KaroUen Cpebl;

OCO3HAaHHE TJI00aJIBHOTO XapakTepa JKOJIOTMYECKHX MpoOjeM M MmyTed ux
peleHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpETaeMble MpPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHHUS TMPU PEIICHUH MpoOJIeM, CBS3aHHBIX C PaIMOHAIbHBIM
NPUPOJIOIIONIHL30BaHUEM  (COOJNIIOJICHHE  TpaBHJI  TOBEIEHHUS B MPHUPOJE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUS B HKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCHUCTEM, Orochepsl);



aKTUBHOE HeNpUsTHEe JEHCTBUN, MNPUHOCALIUX Bpel  OKpYKarolleu
NPUPOJHON Cpefie, YMEHUE MPOTHO3UPOBATH HEOJIArONMpHUSATHBIE 3KOJOTHUUYECKHE
MOCIIEJICTBUS MIPEANPUHUMAEMBIX JIEUCTBUN U IPEIOTBPAIIATh UX;

HAJIMYME Pa3BUTOTO IKOJOTMUECKOT0 MBIILICHUS, YKOJIOTMYECKON KYIbTYpHI,
OTbITa NS TEIbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHUKATHUBHON U COLIMAIBHOU
NPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN NEATEILHOCTH IKOJIOTHUYECKOM
HAIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOT'O Ha JHMAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIBTYpbl KakK CpeICTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe crenudukn OMONOTMM Kak HayKd, OCO3HaHus e€ poju B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU IIEJIOCTHOTO
npe/CTaBleHus 00 OKpYXKaloIeM MHpEe Kak O €AMHCTBE IMPHUPOIbI, YeOBEKa U
oOmIecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpodsieM
COXpaHEHUS IPUPOJTHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJOTUU JUIsI COBPEMEHHOM HHBWIM3AIUU:
oOecrieuyeHus: HOBOT'O YpPOBHS pPAa3BUTHSA MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pemaTh pecypcHble  MPOOJEeMbl  Pa3BUTHS
YeJIOBEYECTBA, MTOMCKA MyTel BBIXOJIa U3 II100aJbHBIX IKOJIOTMYECKUX MPOOIIeM U
oOecrieueHusi  Mmepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
MCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYeHUH OMOJOTUYECKUX 3HAHUM B IENAX
NOBBILIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TpaMOTHOCTU OOydYaromuxcs, GopMUpyeMoil
P U3y4EeHUU OUOJIOTUH;

NOHMMAaHHE CYIIHOCTU METOJOB MO3HAHUS, HUCIIOJNb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTM WCIOJIb30BaTh IMOJy4YaeMble 3HAHHS JUIsl aHaidu3a W
OOBSICHEHUS SIBIICHUN OKPYXKAIOUIEro MHUpPA U MPOUCXOASIINX B HEM HM3MEHEHHH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aK/IIOUEHHMs] Ha OCHOBE HAy4YHBIX (DaKTOB H
MUMEIOIIUXCS JaHHBIX C 1IEJIbI0 MOJYyYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO MCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
pelieHus poosieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHME IEHHOCTH HAYYHOM IeSATEIbHOCTH, TOTOBHOCTH OCYILIECTBIATH
POEKTHYIO U UCCIEA0BATENbCKYIO AESTEIbHOCTh HHANBUYAIBHO U B TPYIIIIE;



T'OTOBHOCTDB u CITOCOOHOCTh K HCIIPCPBIBHOMY 06p330BaHI/IIO )41
CaMOO6paSOBaHI/IIO, K aKTHBHOMY IIOJYYCHHUIO HOBBIX 3HAaHUH MO OMOJIOTHH B
COOTBCTCTBHHU C ) KU3HCHHBIMH l'IOTp€6HOCT}IMI/I.

METAIIPEJMETHBIE PE3YJIBTATbHI

MertanpenMeTHbIe Pe3yibTaThl OCBOSHUS yd4eOHOro mnpeaMera «buomorusy
BKJIFOYAIOT: 3HA4YMMbIe 71 (OPMUPOBAHUS MHPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPaXKaAIOIIUE
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHpa M CcHenuduKy MeTOJ0B IO3HAHWUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHUs, SBJICHHE, MPOIIECC,
cUcTeMa, Hay4yHbIH (pakT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCe/IOBaHNe,  HaAOJIOJIeHWe, W3MEpeHHe, OKCIEPUMEHT U JIPYTHX),
yHUBEpCallbHbIC y4eOHBIC JeicTBHS (ITO3HABaTEIbHBIE, KOMMYHUKATHBHBIC,

PETYISITUBHBIE), oOecreynBaoIne dbopmupoBaHue G yHKIHMOHATIBEHON
IPaMOTHOCTM M  COI[MAJIBHOW KOMIETEHIMHW OO0y4aloluxcsi, CIOCOOHOCTh
oOy4arommxcs UCIIOJI30BaTh OCBOCHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHMS W  yHUBEpPCAJbHBbIE y4YeOHBIE JICUCTBUA B
MO3HABATEJILHON U COLIMATILHOU MPAKTHUKE.

MertanpeaMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpEIHEro oOIIero
00pa3oBaHUs IOHKHBI OTPaXKaTh:

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHbIMH MO3HABATEJbHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOrHYecKHe IeHCTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTh W aKTyallM3UpoOBaTh  MpoOJIeMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MNPU OCBOCHWM 3HAHUW MPUEMBI JIOTUYECKOIO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, KiIacCupUKAIIUKA, 0000IEHNS), paCKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIE MPU3HAKU, YCTaHABIWBATH
CBSI3M C APYTMMH MOHATHUSIMHU);

ONpeAeisaTh LEJIH JESITEIbHOCTH, 3ajJaBas IapaMmMeTpbl U KPUTEPUU HUX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISAMU;

UCITIOJIH30BaTh OMOJIOTHYECKUE TMOHATHS ISl 0ObSICHEHUS (PAKTOB U SIBJICHUU
YKUBOW MIPUPOJIBI,

CTPOUTH JIOTUUECKHE PpaCCYXJeHHs (MHAYKTHUBHBIC, JEIYKTHBHBIE, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH WM MPOTHUBOPEYUS B paccMaTpHUBaAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKITIOUCHHS;

PUMEHSITh CXEMHO-MO/ICJIbHBIE CpencTBa JUTS MpEICTaBICHUS
CYILIECTBEHHBIX CBSI3€Hl MU OTHOIICHHWH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TaKke  MPOTUBOPEUYMH  pa3sHOrO  pojJa,  BBIIBJIECHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH pPEHISHHsS MPOOJIEeMBbI C YUETOM aHAIN3a MMEIOIINXCS
MaTepUaIbHbIX U HEMaTepUATIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JIEATEIIbHOCTH, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OIIEHUBATh PUCKHU MOCTECTBUM IEATEILHOCTH;

KOOPJMHUPOBATh U  BBHINOJHITH pabOTy B  YCIOBUAX  peabHOIO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATHUBHOE MBIILJICHUE MPU PEIIEHUN )KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIeA0BATEIbCKUE TEHCTBUS:

BJIAJICTh HaBbIKAMH y4eOHO-HUCCIIEIOBATEILCKON U TIPOSKTHOM JeATeIbHOCTH,
HaBBIKAMHU  paspenieHuss MpobsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, TPUMEHEHUTO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIMUHbIE BUJBI JEATCIIBHOCTH 110 IOJYYSHHIO HOBOTO
3HaHUS, €r0 HHTEpIpeTalnHi, MPeoOpa30BaHUI0 W NPUMEHEHHIO B YYCOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPH CO3aHUN YICOHBIX U COIIMATIbHBIX TIPOCKTOB;

dhopMUpOBaTh HAYYHBIN TUI MBIIIUICHUS, BJIaJeTh HAYYHON TEPMUHOJIOTHECH,
KJIIOYEBLIMM ITOHATUSIMHU U METOJAMU,

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a7a4d B 00pa3oBaTEIbHOU
NeSATeIbHOCTH U )KU3HEHHBIX CUTYAIUsAX;

BBISIBJIATh TPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHMs, HaXOIUTh apryMEHThI IS JI0Ka3aTelbCTBa
CBOHMX YTBEPXKJICHUH, 3a/1aBaTh IapaMeTPhbl U KPUTEPUHU PEIICHUS;

aHAJM3WPOBATh IIOJYUYCHHBIE B XOJE€ pEUICHUs 3aJa4d Pe3yJbTaThl,
KPUTHUUYECKHU OIICHUBATH MX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

J1aBaTh OLICHKY HOBBIM CUTYAIlMsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIATH 1IeJICHANPABICHHBIN TOUCK IMEPEeHOca CPEICTB U CHOCO00B
NercTBHS B IPOGECCUOHATIBHYIO CPEIy;

yMEThb TMEPEHOCHUTh 3HAHUS B IO3HABATEIBHYIO M IPAKTUUYECKYI 00JacTH
JKU3HEIEATEIbHOCTH,

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC MJICH, MpeJjiaraTh OpPUTHHAIBHBIC TOIXOABl U PEIISHUS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pa6oTa ¢ undopmaumeii:

OPUEHTHPOBATHLCS B PA3IMYHBIX HCTOUYHHUKAX WHPOpMAIUHU (TEKCTE yU4eOHOTO
nocoOusi, HAayYHO-TIOMYJSPHOW JIUTEepatype, OMOJOTHUUYECKUX CIIOBApAX U
CIIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zaxX NaHHBIX, B MHTepHETE), aHaIW3UpOBaATh



MHPOPMAIUIO Pa3TUIHBIX BUAOB M (HOPM TPECTABICHUS, KPUTUICCKU OICHUBATH
e€ I0CTOBEPHOCTh ¥ HETPOTUBOPEUNBOCTH;

bopMyIHUpOBaTh 3aMpOChl U MPUMEHSATh Pa3IMIHBIE METOMBI TPH TOUCKE U
otbope Ouosornueckoit MHGOpMAIIUU, HEOOXOIUMOM ISl BBITIOJIHEHUSI yYEOHBIX
3aad;

npuoOpeTaTh OMBIT HCIOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIB30BaHUS PA3IMIHbIX
TIOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO ~ BBIOMpATh  ONTHUMAIBHYIO  (OPMY  TNPEACTABICHUS
ouosiorndeckoit nHGopMaruu (Cxemsbl, rpauku, TUarpaMMbl, TaOIHUIbI, PUCYHKHU
" Ipyroe);

UCTIONh30BaTh HAYYHBIA S3BIK B KadyecTBE CpeACTBa MpH pabore ¢
Owonormueckoil WHpOpMaIMed: MPUMEHATh XHMHUYECKHe, (Qu3nUYecKkne WU
MaTeMaTUYeCKUEe 3HAKW W CHMBOJIBI, (OpMYIBI, abOpeBHUaTypy, HOMEHKIATYDY,
UCTIOJIB30BaTh M MPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJISTHOCTH;

BIaJIETh ~ HABBIKAMH  pAClO3HABaHWsS W 3alIUTHl  HWH(pOpMAIWH,
MHPOPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OgiafieHHe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH AeHCTBUSIMH:

1) o6menume:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BCeX c(hepax KU3HU, aKTUBHO Yy4aCTBOBATh
B MAJIOTe WM JUCKYCCHUHU IO CYIIECTBY OOCYXmTaeMoi TeMbl (yMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHUTEIIGHO BBIMIOJIHEHUS IpeaiaraeMoil
3aJ]a4M, YIUTHIBaTh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIIUN JPYTUX yYaCTHUKOB
JMaIIOTa WA TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHHsS, TOHUMAaTh 3HAYCHHE
COLIMATBHBIX 3HAKOB, TPEINOCHUIOK BO3HHKHOBEHHS KOH(MDIUKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CIIOCO0aMU OOIIEHUS W B3aMMOJCHCTBHS, TTOHUMATh
HaMepEeHUs IPYTHUX JIIOJIeH, MPOSBISATh YBAXKUTECIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (hopMe (HOpMyITHPOBATH CBOU BO3PAKCHHS;

pa3BEPHYTO W JIOTHYHO HW3JIaraTh CBOIO TOYKY 3PEHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas JAesSITeJIbHOCTD:

MOHMMATh M WCIOJB30BaTh MPEUMYIIECTBA KOMaHIHON M WHIANBUIYAIbHON
paboTHI MPHU pelIeHUH OMOJIOTHYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHUS TPYIIOBLIX ()OPM B3aMMOCHCTBYSI MPU pEIICHUH YIeOHOM 3a/1a4H;

BBIOMPATh TEMAaTUKy U METOJbI COBMECTHBIX JCHCTBHU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YieHa KOJUICKTHBA,



OPUHUMATh LM  COBMECTHOW  JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATh JNEUCTBUS TO €€ IOCTHUKEHHUIO: COCTaBIATh IUJIaH JACHCTBUMH,
pacupenensiaTh poiu ¢ Y4ETOM MHEHMHM YYaCTHHUKOB, OOCYXAAaTh pe3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXIOro yYaCTHUKAa KOMaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjaratb HOBBIE€ TMPOEKTHI, OLIEHUBATh WJEW C TO3WLIUU HOBHU3HBI,
OPUTHUHAIBHOCTH, IPAKTUUECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE TMOBEJECHUE B PA3IUUYHBIX
CUTYallUSX, TPOSABIIATh TBOPUECTBO U BOOOpaKEHUE, OBITh HMHUIIUATHBHBIM.

OgyajjeHNe YHUBEPCATBLHBIMH PeryJTUBHBIMHU AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHMS JUISl BBISIBIICHUS MpPOOJIeM M UX
pEIIeHHs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpAaTh HAa OCHOBE OHMOJOTMYECKUX 3HAHUN I1I€JIeBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBUSX M MOCTYIKAaX MO OTHOIICHUIO K >KUBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY>KAIOIIHX;

CaMOCTOSITEJILHO OCYIIECTBISITh MO3HABATEIbHYIO NI€ATEIbHOCTD, BBISBISATDH
npo0JieMbl, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 3a/la4yl B 00pa30oBaTEIbHOM
NS TENHHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATETIbHO  COCTABJISITh IUIAH pEIICHHUS TNpoOJieMbl €  Y4ETOM
MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEANOUTEHUH];

JaBaTh OLICHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPENOUYTEHUH;

JieaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a perieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO HIUPOKOW DJPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TOBBIIATH CBOM 0OOpa3oBaTENbHBIM U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIHTATOB IIEJISIM;

BJa/JIeTh ~ HAaBbIKAMU  TO3HABaTEIbHOM  pedJeKkcud Kak  OCO3HAHMS
COBEpIIAEMbIX JEWCTBUI U MBICIUTENbHBIX TMPOIECCOB, MX PE3YyIbTAaTOB H
OCHOBaHMI, MCIOJb30BaTh MPUEMBI pedIeKCUU NI OLIEHKH CUTYyalllH, BbIOOpa
BEPHOTO pEelICHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO IPUHUMATH pEHICHUS MO0 HUX
CHUKEHHUIO;



OPUHUMATh MOTHUBBI M AapryMEeHTBl JAPYIMX TMpPH aHalu3e pe3yJbTaToB
NS TEebHOCTH;

3) npuHsiTue cedsi M APYrux:

NPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TMPH aHalu3e pe3yJbTaToB
NS TEebHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKHU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU JPYTOro YeJIOBeKa.

INPEJMETHBIE PE3YJIbTATBI

[IpenmetHble pe3ynbTaThl ocBoeHHs mnporpammbl COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crielupudeckue 1 yueoHoro npeamera «buonorus»
Hay4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI NEHCTBUN MO OCBOCHUIO, HHTEPIIPETAIIUU U
npeoOpa3oBaHUIO0 3HAHUN, BUABI JEATEIbHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUA U
NPUMEHEHUIO 3HAHUW B PA3IMUYHBIX yYEOHBIX CHUTyallUsAX, & TAaKKe B peaibHBIX
’KU3HEHHBIX CUTYallMsX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mnpenMerHbie
PE3yNbTATHI IPEICTABICHBI IO F0J1aM 00yUYEHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 10
Klacce JOJIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJIU OUOJIOTHUH B CHCTEME HayYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTHHBI MUpa W HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE€ POCCUUCKHUX H
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pelICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pacCKphIBaTh COJIepKaHUE OHOJIOTHYECKUX TEPMHUHOB WU TOHSITHI:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEUIECTB U MpeBpalleHUE
HHEPTUH), TOMEOCTa3 (CaMOperyssius), YPOBHEBasE OpraHU3alis KUBBIX CHUCTEM,
CaMOBOCTIPOM3BEICHHE (PENPOIYKIINSA), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

YyMEHHE u3JlaraTh OWOJOTUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JIOTMa MOJIEKYJIsApHOW Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 IeHTpax MHOT000pasus u
POUCXOXKIEHUST KyIbTypHBIX pactenuid H. M. BaBunosa), onpenensiTe rpaHUIbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIIAJIETh METOJJAMU HAYyYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONHMCAHHUE MUBBIX CHUCTEM, NPOIECCOB M SBICHHUM, OpraHu3aius U MpOBEJACHHE
OMOJIOTUYECKOTO  OKCIEpPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIYy HCCIEIyeMbIMA BEIWYMHAMHU, OOBSCHEHHUE TMOJYYSHHBIX



pe3yabTaTOB, MCIOIB30BAaHHBIX HAYYHBIX TIOHSATHH, TEOPUH W 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH MOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCISATH CYIIECTBCHHBIC MPHU3HAKKA BHPYCOB, KIETOK MPOKAPUOT H
DYKApUOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOCHHOCTH
IpOIECCOB: OOMEHa BEIIECTB M TPEBpAICHHUS SHEPTrUU B KIETKE, (POTOCHHTE3a,
TUIACTUYECKOTO M JHEPreTHYecKOoro oOMeHa, XEMOCHWHTEe3a, MHTO03a, Meko3a,
OIJIOJIOTBOPCHHSI, PA3MHOXKECHHS, WHIUBUAYATBHOTO PAa3BUTHS  OpraHH3Ma
(oHTOTEHER);

YMEHHE TPUMEHSTH MOJNyUYEHHBbIC 3HAHUS I OOBSICHEHUS OWOIIOTHYCCKUX
IPOIIECCOB M SIBJIICHUH, JUIsI MIPUHSITHS MPAKTUYECKUX PEHICHWH B TOBCEIHEBHOMN
KHU3HU C [eIbl0 oOecredeHuss Oe30MacHOCTH CBOETO 3JI0POBbS U 3I0POBBS
OKPY’KaOIIUX JIFOJIeH, COOIOICHUSI HOPM TPaMOTHOTO TIOBEJICHUS B OKPY KaOIIeH
NPUPOTHON Cpejie, MOHUMaHWEe HEOOXOJUMOCTH WCTOIb30BAHUS JTOCTHXKEHUH
COBpEMEHHOW  OMONOTMU W OWOTEXHOJOTHHA  JUIsl  palMOHAIBLHOTO
TPUPOJIOTIOIH30BAHHS,

YMEHHE peliaTh OJJIEMEHTAapHbIE TEHETHYEeCKHE 3aJadd Ha MOHO- W
IUTHOPUHOE CKPEIIMBaHUE, CIEIUICHHOE HAaCJIeIOBaHUE, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIWBaHUsS ISl TPECKa3aHus HAcleAOBaHUs MPU3HAKOB Y
OpPTaHHU3MOB;

YMEHHE BBITOJHATH JIA0OpATOPHBIE W TPAKTHUYECKHE pPadOTHI, COOIIONATH
npaBuia mpu padbore ¢ ydeOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OICHUBATh W HHTEPIPETUPOBATH HHOOPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KaHWs, BKIFOYAIONIYIO0 TICEBJOHAYYHbIC 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CpeICTBA MAacCCOBOW MH(MOPMAaIMU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl), STHUYECKHE aCMEKThl COBPEMEHHBIX HCCIICIOBaHWA B OHOJIOTHH,
MEIHIIHE, OMOTEXHOIOTHH;

YMEHHE CO37]aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHWS,
0000mIast OMONIOTHYECKYI0 HH()OPMAIMIO W3 HECKOJbKUX HCTOYHHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATHHHBIN anmapat OMOJIOTHH.

[IpenmeTHBIE pe3yabTaThl OCBOCHUS ydeOHOTO mpeamera «buomorus» ¢ 11
Kllacce TOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U PO OMOJOTHUH B CHCTEME HAYIHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW ECTECTBCHHO-
Hay4YHOW KapTUHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIIAJE POCCUHCKUX H
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa ISl PEIICHUS KU3HESHHBIX 3a/1a4;

YMEHHE pAacKphIBaTh COJEp)KaHWE OWOJIOTHUECKUX TEPMHHOB W TIOHSTHIA:
BUJI, TIOMYJISAINS, TeHO(MOH I, SBOJFOIHS, JBIKYIIHE CHIIBI ((DaKTOpPHI) 3BOJIOIUH,
IPUCIIOCOOJIGHHOCTh OPraHW3MOB, BHI000pa30BaHHE, JKOJOTHUYECKHE (DAKTOPHI,



HDKOCUCTEMA, MPOAYUEHTHI, KOHCYMEHTBHI, PEAYUEHThl, LEeNu MUTaHUS,
AKOJIOTHYEcKasi mupamMuaa, OUoreoleHos, onocdepa;

YMEHUE Hu3JIaraTh OWOJIOTHYECKHE Teopuu (PBOJIOIMOHHAsS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpPHUS DHBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogasimeBoro cxoncrtea K. M. bapa, depenoBanusi riaBHBIX HampaBiIeHUH U
nyteit oo A. H. CeseprioBa, yuenus o 6uochepe B. . Bepnauckoro),
OTIPEENISITh TPAHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

YMEHHUE BIIaJIeTh METOJJaMU HAYyYHOTO MO3HAHUS B OMOJIOTUM: HAOIIOACHUE U
ONKMCAHHUE KUBBIX CHUCTEM, NPOIECCOB M SIBICHHUM, OpraHu3alus U MpOBEJACHHE
OMOJIOTUYECKOTO  OKCIEpPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HCCIEIyeMbIMU BEIWYMHAMHU, OOBSCHEHHWE MOJYYSHHBIX
pE3yNIbTATOB, UCIOJBb30BAaHHBIX HAyYHBIX MOHITHI, TEOpU M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAaHUH TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIETATh CYIIECTBEHHBbIE MPU3HAKU CTPOCHUS OHOJOTUYECKUX
OOBEKTOB: BHUJOB, TMONYJSALMA, TPOAYIEHTOB, KOHCYMEHTOB, pPEIYILEHTOB,
OMOreoleHO30B U IKOCUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBHS OKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEepeHoca
BEIIECTB M IOTOKAa HHEPrUM B IKOCUCTEMAX, AHTPOINOTCHHBIX H3MEHEHHH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOT€OXMMUYECKHUX
ITUKJIOB B Onocdepe;

YMEHHUE MPUMEHSTH MOJyYEHHbIE 3HAHMS ISl OOBSICHEHHS] OMOJOTHUYECKHUX
NPOLECCOB U SBJICHUM, JUIsI MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LEJpl0 oOecreyeHus: 0e30MacHOCTH CBOEro 3J0POBBS W 3/I0POBbS
OKpPYXAIOIUX JI0eH, COOM0IEHNs HOPM TPaMOTHOTO MOBEICHHS B OKpYyKaroei
NPUPOJHON cpelle, MOHUMAaHUE HEOOXOJUMOCTH HCHOJIb30BaHUS JTOCTHKEHUMN
COBPEMEHHON OMOJIOTUH JJIS1 PAIIMOHATIBHOTO MPUPOAOIIONH30BAHNUS;

YMEHHUE peniaTh dJeMeHTapHble OMOJOTUYECKHE 3a/1aud, COCTaBISATh CXEMBbI
NEpPEeHOca BEIECTB U YHEPTUHU B IKOCHUCTEMAX (1IeTH MUTaHMUS);

YMEHHUE BBIMOIHATH JIA0OpAaTOpHbIE M MpaKkTUYecKkue paboThl, COOII0IAThH
npaBuia mpu padbore ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OIEHHWBATb U HHTEPIPETUPOBATH HUHGOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOUAIONIIYI0 TICEBIOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeJCTBAa MacCOBOM MH(pOpMaIUK, HAYYHO-TIOMYJISPHbIC
MaTepHualbl),  paccMaTpuBaTh  TJIOOQJIbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO03[]aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMONOTUYECKYI0 MHPOPMAILIUIO U3 HECKOIBKUX MCTOYHUKOB, FPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoauuecTBO 4acos

HaumeHoBaHue pa3iejioB U TeM DuiekTpoHHbIe (UG PpOBLIE)
Ne i/ IIpakTH4eckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI

bubmuoreka [JOK
! buornorus kax nayka 2 0.5 https://m.edsoo.ru/7f41¢292

2 JKuBEIE CUCTEMEI U UX OpraHu3aius 1 bubmiorexa LOK
p I https://m.edsoo.ru/7f41¢292

3 XHUMHUYECKHUI COCTaB U CTPOCHUE KIESTKH 8 1 bubmiorexa LOK
p https://m.edsoo.ru/7f41¢292

bubmuoreka [JOK
4 KHM3HEAEATENHHOCTS KIeTKH 6 https://m.edsoo.ru/7f41¢292

5 Pa3MHOkeHne U MHANBUIYaTbHOE PAa3BUTHE 5 | bubmmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292

6 HacnencTBeHHOCTS U U3MEHYUBOCTD 2 15 bubmuorexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292

7 Cenexuus oprann3MoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292

8 PesepBHOE Bpems 1 bubmiorexa LOK
P P https://m.edsoo.ru/7f41¢292

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 4




11 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acos

DJIeKTpPOHHbBIe (LM (POBbIE)

Ne i/ IIpakTHYeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI
| 5 5 9 | bubmuoreka [JOK
BOTIOMHOTHAA HHOSOTH https://m.edsoo.ru/7f41cc74
) Bo3nukHOBEHME U pa3BUTHE KU3HU Ha 9 0.5 bubmmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 0 5 1 bubmuoreka [JOK
PTAHHSMBL I OKPY/RATOTIAA Cpeid https://m.edsoo.ru/7f41cc74
4 Coob 9 bubmuorexa [JOK
00011IeCTBA 1 KOJOTHYECKHUE CHCTEMBbI hitps://m.cdsoo.rw/7f41cc74
5 p ) bubmuorexa [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2.5










